Functional microfabricated sample targets for matrix-assisted laser desorption/ionization mass spectrometry analysis of ribonucleic acids.
Matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS) is a powerful analytical tool for the structural characterization of proteins and nucleic acids. However, many proteomics or genomics methodologies that employ MALDI-MS require external sample manipulation, which limits the overall throughput of analysis. We have focused on fabricating functional MALDI sample plates that would permit the on-probe characterization of nucleic acids. Here, we present results arising from the fabrication of functional sample plates composed of poly(methyl methacrylate) (PMMA). The PMMA sample plates were fabricated by a CNC milling technique. The key structural feature of our microfabricated samples plates is the presence of individual cylindrical posts (360 microm x 360 microm), which serve as individual sample targets within the overall PMMA-based MALDI sample plate. Functionality is added to these microposts via the covalent attachment of enzymes. As an example of the applicability of these microfabricated sample plates, enzymatic digestion of ribonucleic acids was performed on probe (i.e., on the micropost) with subsequent analysis by MALDI-MS. Advantages to such an approach include a reduction in sample handling (and concomitant sample losses) and a reduction in the amount of sample required for analysis due to the small surface area of the microposts.